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Abstract Students in mathematics learning activities
must have mathematical communication skills. They are
using mathematical concepts to contextual problems so that
understanding is more meaningful and links mathematics
learning with other learning topics. Student worksheets are
one of the teaching materials that summarize the material
and study guides that are in accordance with the
competencies. The purpose of this article is to develop the
design of student worksheets to improve students'
mathematical communication in learning activities with an
RME approach. In its development, the ADDIE model was
applied in this study, which consisted of four steps: first
analysis, second design, third development, fourth
implementation, and the fifth evaluation. The subjects of this
study were students of Muhammadiyah 1 Yogyakarta
Yogyakarta Vocational School. The instruments of data
collection consist of interview guideline sheets, document
sheets, and description sheets. Interview guideline sheets are
used to obtain data in the curriculum and character of
students, and document sheets are used to evaluate teaching
materials, and description sheets are used to determine the
improvement of students' mathematical communication.
This data was analyzed using qualitative data analysis. This
study resulted in the design of worksheets of students with
RME approach to improve students’ mathematical
communication skills.
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1. Introduction

[1] Mathematics is one of the most important subjects and
is a compulsory subject in schools from elementary school to
college. Mathematics can be used as essential capital in life,
mainly used to solve everyday problems. Mathematics also

has a flow of systematic thinking, following rules that have
become guidelines, and special agreements. The brain that is
used to learning mathematics will get used to thinking
systematically. The reality can be produced and every
problem that exists in this world can be easily found a
solution. In addition, other sciences such as physics, biology,
chemistry, language, and others can be easily understood
through mathematics. Therefore students will have obstacles
to understand the lessons of other learning if students
experience difficulties in learning mathematics. For that
learning, mathematics is very important because the higher
level of thinking of students can be developed. but, in
contrast to reality, students are mostly afraid and avoid
learning mathematics. With this, it can be seen that the
teacher needs to make the learning system more interesting
and fun for students so that the learning objectives are
achieved.

Mathematical communication skills are used to produce
mathe matical creations (including mathe matical
representations, solutions, and solutions to the exp lanation of
word problems) [2]. Mathe matical communication skills are
used to foster high-level thinking skills of students and
mathe matical understanding [3]. The approach so far in the
classroom by the mathematics teacher has not been able to
actualize the students' creative thinking skills [4].
Communication opportunities between other students to
interact in class have not been provided by many teachers.
Learning in the classroom is still largely teacher-centered
[5]-

The use of problem-based learning models and discoveries
towards students provides a better mathematical
communication effect than conventional learning designs. In
elementary school, the discovery learning model is more
effectively used to improve students' mathematical
communication skills. At the high school level and above,
problem-based learning design and effective discovery
models are used for mathematical communication skills [6].
Self-confidence or self-confidence influences mathe matical
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communication skills [7]. What teachers need to do is to help
students build social and emotional abilities through
conditioning and create conducive classes that will later
achieve increased learning for students [8]. Students in the
class are expected to not only communicate using algebra
and geometry but also use other language models to be able
to share mathematical knowledge and exchange ideas with
others [9]. In other cases, with the use of problem-based
learning models, students' mathematical communication
skills can be improved [10].

Learning mathematics in class must be done well, one of
which is to prepare preparations. Among the preparation is
preparing teaching materials. Among the teaching materials
that can be prepared are student worksheets which is usually
known as the LKPD. The teacher must be able to make or
prepare the teaching materials properly so that the learning
process that takes place can improve students' creative
abilities [11]. Student worksheets are sheets that contain
tasks that must be done by students. Teachers must be careful
and have skills in preparing student worksheets so that the
activities of students fulfill the competency criteria to be
achieved [12]. Learning obtained by students in schools can
be related to their real life.

Meaningful lessons obtained in schools are arranged in a
planned manner [13]. Based on the results of research [14]
worksheets of students with RME approach have
characteristics using real-world context, construction,
mathematical processes, interactivity, and integrated
learning. The development of teaching materials for student
worksheets is now widely carried out by many researchers,
including [11][15-20].

According to the ability of students to understand, the
teacher needs teaching materials that cover everyday life
problems (contextual) [21]. Based on these problems, good
learning planning is needed so that learning in the
classroom can be effective so that ultimately the learning
objectives can be achieved properly. One plan that must be
prepared is a student worksheet that is in accordance with
the abilities to be achieved, of course, by choosing the
appropriate learning model. This article has the goal of
developing student worksheets based on the learning model
of the Realistic Mathematics Education Class X of
Muhammadiyah 1 Vocational School Yogyakarta in
Indonesia.

2. Researchand Methods

This type of research is development. In this study,
Student Worksheets were developed based on the Realistic
Mathematics Education learning model to improve students’
mathematical communication skills. Development of
Student Worksheets is carried out using the ADDIE model,
which consists of Analysis, design, development,
implementation, and evaluation. The ADDIE model flow
can be seenin figure 1 below:
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Figure 1. ADDIE [22]

Analysis, design, development, implementation, and
evaluation are the stages that will be passed on the ADDIE
model [23]. First, the analysis includes the educational
objectives to be achieved and to achieve the educational
objectives, it is planned what needs to be taught. In the
second stage of design, educators create various
explanations that explain the ways in conveying work steps
to fulfill the objectives carried out from the previous
process, namely analysis. The third stage is development,
and the parts of the work step are shown in a clear and
practical form. In the fourth stage, namely implementation.
The steps that have been made are applied in activities in
the classroom together with students to find out the results.
And finally, the fifth phase is evaluation. Input, or feedback
obtained is used to improve the design of the activity and
make adjustments to the subsequent teaching activities [16].
This research was conducted at Muhammadiyah 1
Yogyakarta Vocational School in the odd semester of the
2018/2019 academic year. The research subjects were X
class students consisting of 70 students. The method of data
collection is done by using the interview and test guideline
sheets.

In this study, the average research results from the
product design expert validator were obtained using the
following formula:

X=X, X;/n 1)

Information:

X: average score Worksheet design score

Xi: score determines the indicator to i, if i=1,2,3, .., n
n : number of studies

The data obtained is then classified as in table 1 below:

Table 1. Score classification table
Score Range Criteria

X>4.2 Very good
34<X<42 Good
26<X<34 Enough
1,8<X<2,6 Less

X<1,6 Very less
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Determination of product design validity was obtained in
accordance with the classification obtained on average from
a good minimum validator.

2.1. Analysis

The first stage of developing student worksheets based on
the ADDIE model is Analysis. The analysis consists of
analysis of needs in the classroom and analysis of student
characters. Conclusions can be obtained from the analysis
of needs: 1) learning activities that should be centered on
students are still centered on the teacher so that students’
understanding is not maximal; 2) the worksheets of students
used have not accommodated the ability of students to build
their knowledge, but the worksheets contained more
material, formulas, examples and short exercises that
students may not necessarily understand. While based on
the results of character analysis students obtained
information: 1) students solve problems only by
memorizing existing formulas; 2) when students conduct
group discussions, they are still passive and lack confidence
in conveying their ideas; 3) when in the session of
communication, students tend to be quiet and not give a
response. In the next step, which is the second step, a
worksheet will be made in accordance with the design that
has been made. That is making design covers, basic
competency sheets, introductory sheet designs, table of
contents designs, contextual problem design, sheet design,
sample questions to the design of practice questions. In the
next step, after making the initial design of the student
worksheet, then the study is proceeded with a validation test
by media experts. Suggestions and input from the validator
are obtained and used to improve the worksheet of students
[14].

2.2. Design

Based on the analysis, the things done at this design stage
are planning the contents on the student worksheet. The
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contents of each sheet consist of the first sheet of cover. The
parts on the cover sheet consist of titles, subject matter, class,
author's name, and images that have a dark background with
additional images related to rows and rows.

This cover is made interesting so that students as users
who see it later will be interested so they want to hold and
will open sheet after sheet of this worksheet. The quality of
the paper which will later be used is thicker so that it is more
resistant to damage. A plan for the cover of the student
worksheet can be seenin the following figure 2:

LEMBAR KEGIATAN PESERTA DIDIK (LKPD) MATEMATIKA
Pokok Bahasan Barisan dan Deret Aritmetika
Berpendekatan RME Kelas X SHK

el

==
@ MAGISTER PENDIDIKAN MATEMATIKA
N7 UNIVERSITAS AHMAD DAHIAN

Figure 2. Cover of Student Worksheets

The second sheet is the introduction such an introductory
word of thanks, brief content from the media and an open
suggestion for the results that have been made. Preface
design can be seenin figure 3 below:
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Kata Pengantar KD.2 & KD.4

3.5 Menganalisis
barisan dan deret
aritmetika

45 Menyelesaikan
masalah

Segala puji bagi Allah yang telah melimpahkan karunianya yang
telah dicurahkan kepada kita semua hingga kita tidek akan mampu
menghitung nikmat itu sebagaimana dalam firmannya *Jan jiks kamu
menghifung-hifung nikmal Alfah, niscays kamu fak dapst menenfukan

Jumiahnya. Sesungguhnya Allah benar-benar Maha Pengampun lagi

kontekstual yang
berkaitan dengan
barisan dan deret
aritmatika

Maha Penyayang” (Os. An Mahl: 18). Sholawat dan salam selalu kita
lafatkan kepada Rosulullah Muhammad SAW yang telah menunjukkan
kepada kita jalan yang penuh cahaya yaitu lslam dan semoga kita
semua termasuk umatnya yang kelak akan mendapat syafatnya kelak
Aamiin.

Alhamdulillah kami sampaikan banyak terimakasih atas bantuan
banyak pihak yang tidak dapat saya sampaikan satu-persatu hingga
selesai juga pembuatan LKPD ini. LKPD ini kami beri nama Lembar
Herja Peserta didik berpendekatan RME kelas X SME. LEPD ini
memuat indikator yakni KD 3.5 Menganalisis barisan dan deret
aritmetika dan KD. &5 Menyelesaikan masalah kontekstual yang
berkaitan dengan barisan dan deret aritmatika. Kedepan kami berharap
dengan adanya LEPD ini menambah referensi untuk peserta didik agar
lebih mudah dalam mempelajari materi tentang barisan dan deret
aritmetika.

Kami mengakui banyak kekurangan-kekurangan yang ada di LEPD
ini yang masih membutuhkan masukan-masukan yang positif demi
kesempurnaan. Oleh karena itu saran yang membangun sangat kami

harapkan.

Penulis

Figure 3. Preface Design

The next sheet is a table of contents, containing the page number of each material. The preparation of this table of
contents is intended so that users can easily find out the position of the material or part that will be known quickly, so there
is no need to linger open one by one sheet when wanting to understand the contents of all these worksheets. The table of
contents design plan can be found in figure 4 below:
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{ Daftar Isi ]

L SRR |
L T TOPSPPRTTOR |
Eata Pemgamtar . ... e 1L
Petunjuk pengpumaan LEPDY e, 10
Pata BomomD e TR
Draftar Iod oo W
Iabern e ean 2
L PSP L |
Daftar Pustakia e
Figure 4. Table of Contents for Student Worksheets
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The next sheet, namely the fifth sheet, contains core competencies or basic competencies, and learning objectives. Core
competencies or basic competencies are abilities that must be achieved or mastered by students during their learning.
Therefore, the contents of the student activity sheet that are made do not come out of the objectives to be achieved. Also it
is included later when making evaluation questions in order to measure competencies to be achieved. While the learning
objectives are plans for the results to be obtained after studying the material. The design plan for this sheet can be seen in

Figure 5 as follows:

KD.3.5 : Menganalisis barisan dan deret \

aritmetika

LKPD Konsep 2

Barisan Aritmetiba

KD. 3.6 : Menyelesaikan masalah kontekstual

yang berkaitan dengan barisan dan deret Kelas

aritmatika
Materi : Barisan Aritmatika
Tujuan :

1. Memahami barisan aritmatika.
2. Menentukan suku ke-n dari suatu

barisan aritmetika

3. Menentukan rumus suku ke-n suatu

barisan aritmetika

Figure 5. Learning Objective Sheet

Next, the sixth sheet contains contextual problems or the use of real contexts that students must try to solve. The use of
contextual problems is made so that students can provide solutions related to these problems. The problem is that students
can solve it based on the chosen model, namely RME, because RME is a learning model whose learning character is based
on human activities so mathematics must be linked to the daily context of students. This design plan, as shown in Figure 6,

is as follows:
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&/:"'—L 1
_*(.? | Coba pikirkan J

Tbu Ida, seorang pengerajin batik di Jogja. in dopat menyelesaikan 6 helai kain batik berukuran
2.4 mx 15 m selama 1 bulan. Permintaan kain batik terus bertambah sehingga Tbu Ida harus
menyediakan 9 helai kain batik pada bulan kedua. dan 12 helai pada bulan ketiga. Dia menduga,
jumlah kain batik untuk bulan berikutnya akan 3 lebih banyak dari bulan sebelumnya. Dengan
pola kerja tersebut, pada bulan berapakah Tbu Ida menyelesaikan 63 helai kain batik?

Alternatif Penyelesaiah:
Jumlah kain sasirangan sejak bulan pertama adalah

6 9 12 13 ‘e 63
Bulan ke-1  Bulan ke-2  Bulan ke-3 Bulan ke-¢ Bulah ke-n
uz Us us . Up

Perhatikan barisah bilanganh di atas.
« Berapakah nilai u, — U, dan W, —u, ?
« Apakah nilainya Sama ?

Inilah syarat barisan aritmetika

Apa yang werbesit dalam pikirahmu tentang selisih dua bilangan berurutan tersebut?
= Gelisih antara dua suku perurutan dinamatkan beda, biasanya dilambangkan dengan b.

Figure 6. Design Sheets Using Real Context

From the existing contextual problems students then try to solve them. Students are asked to provide alternative answers
in accordance with their subsequent understanding, and students construct problems that have been investigated to form
mathematical models. The form of the activity sheet referred to is in accordance with Figure 7 below:

Kembali ke masalah kainnya Tbu Ida
Suku Bulan ke-n | Jumiah Kain Barisan
WL=3a 1 [ 6=6
U, 2 2 9=F+3
Uy 3 12 12=9+3=(6+3+3=6+23
Us & 15 15=12+3=(f+231+3=6+33
Uy 3 e =15+ v = [+ 33) F o
Uy n 63 B3=
‘Berdasarkan tabe| di atas, mari kita generalisir rumus suku ke-n dari barisan aremetika: \
Jikab=u,—u;
U;=4
U=a+Db
U;=4a+2Db
Us=qa+3b
Uy, = weem + (comm = ) D

Jadi, rumus suku ke-n dari barisan aritmetika dalah --.e.ceeeroesmmsemme————
Dengan beda = b = ccveeueesicmsssmsansans /

Dengan mengsunakan rumus barisan aritmetika, Kita dapat menyelesaikan masalah Ibu Ida:
b=u,-u=9-§=...

U=8=..
Ly = ween # (oene = o] ween
Sl = wre F (owne = wend vree
Sehingga, kita bisa menjawab pada bulan berapakah Tbu Ida menyelesaikan 63 helai kain sasirangan.
Ly = suen + fannn = vana] wnms
L T U

Jadi, Tbu Ida menyelesaikan 63 helai kain pada bulan ke- ...

Figure 7. Construction Sheet
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Latihan 2

Satuan Pendidikan :SMK
Kelas/Semester 1X/1

Mata Pelajaran : Matematika
Materi : Barisan Aritmetika
Alokasi Waktu : 20 menit

Kelas:

Mari kita aplikasikan rumus barisan aritmetika yang telah kita temukan.

Kerjakanlah soal-soal di bawah ini.

1. Carilah suku yang diminta pada setiap barisan aritmetika berikut.

a 8.11. 14, ... (Suku ke-27)
b.49. 42, 35, ... (Suku ke-19)

2. Suku keempat suatu barisan aritmetika sama dengan 22, sedangkan suku kesembilannya sama

dengan 64.
a. Carilah suku pertama dan beda barisan itu.

b. Carilah rumus suku ke-n.

3. Dalam suatu permainan, setiap kenaikan satu tingkat mendapat bonus nilai 1L.00O poin. Jika secrang
bermain dengan nilai awal 245 poin, pada tingkat berapakah dia mendapat nilai 15.245 poin?

4. Panjang sisi-sisi sebuah segitign membentuk barisan aritmetika. Keliling segitiga itu 252 em dan

sisi terpendeknya 72 cm. Tentukan panjang kedua sisi lainnya.

Figure 8.

This sheet contains the findings of various ways to solve
different problems, which were found independently or with
the help of friends and teachers to summarize the activities
carried out. Next, train students in understanding the
material prepared activity sheets,as shown in Figure 8.

The questions on this activity sheet are used to measure
students'understanding the lessons they have learned.

The design of the student worksheets was then validated
by two media experts, Bibi Imna Zanu, S.Pd.Si. who was a
mathematics teacher from Muhammadiyah 1 Yogyakarta
Vocational School and a member of the Yogyakarta
Vocational Mathematics teacher discussion and second by
Ika Amirin, S.Pd.Si. who is a teacher of the Muhammad iyah
3 Wates Vocational School and a member of the

An Activity Sheet

Mathematical teacher discussion of the Vocational School
of Kulonprogo Regency. This selection is because they have
long been a mathematics teacher at the Vocational School,
so they have the ability to become validators of this student
worksheet.

The validation results show that the design of the student
worksheets from four indicators of design validation,
product indicators of more than 80% are appropriate,
mathematical communication indicators of more than 80%
are appropriate, student worksheet indicators of more than
60% are appropriate and standard process indicators RME
of more than 60% are appropriate. The results of design
validation are clearer according to table 2:
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Table 2. Results of Design Validation
The indicator of Validation Design The results Suggestion
- 5 -
Product Indicator Design of more than 80% according to Core there is no

Competencies and Basic Competencies

Mathematical Communication
Indicators

More than 80% design includes indicators of
mathematical communication

In connecting the model, it needs to start
from the easy one to the more difficult

Student Worksheet Indicator

The design of morethan 60% includes indicators
for preparing student worksheets

Evaluation practice questions added

An indicator of Realistic Mathematics
Education Process Standards

Design of more than 60% includes a standard
mathematical education process standard

The use of the RME model in the student
worksheet is added

As for the calculation of the learning media feasibility
criteria, there is a table of ideal assessment criteria that is
used as a reference for evaluating the student worksheet,
which is in accordance with the following table 3:

Table 3. Results of Design Validation
Validator Score Criteria
Validator 1 3,9 good
Validator 2 3,7 good

From the table above it can be concluded that the
worksheets of students which are made to have criteria at a
good level can be continued at the next stage, namely the
development stage.

3. Conclusions

This study produces worksheets of students which are
close to Realistic Mathematics Education with the aim of
improving students’ mathematical communication skills.
The design of the student worksheet consists of cover
design, introductory design, table of contents design, design
of learning goal sheets, design of real context usage sheets,
design of the contour sheet, and design of the training sheet.
The results of media expert validation concluded that this
student’s worksheet had a good score so that it was worth

using with revisions according to the validator's suggestions.

This research is limited only to the design stage.
Furthermore, it will be carried out in the development stage
and testing the effectiveness of the student worksheets that
have been made.
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